Background Evidence for relationships between alcohol misuse, sexual risk behaviour and adverse sexual health outcomes exists from both population-level data and studies undertaken in specific groups. We examine changes in these associations using representative data from two consecutive surveys.
Introduction
In Britain, excessive alcohol consumption and its possible impact on teenage pregnancy 1 and poor sexual health 2,3 is viewed as a key public health concern by both the government and the general public. 4 Many studies have demonstrated a relationship between alcohol availability and/or consumption and adverse health outcomes at the individual level (see comprehensive reviews on the subject by Hendershot and George, 5 Halpern-Felsher et al., 6 Cook and Clark, 7 Leigh and Stall 8 ), for example, exploring alcohol consumption among those who report sexual risk behaviours.
9,10 However, often these studies have focused on a demographic or socially defined group, such as young people, 11, 12 substance users with severe mental illness, 13 or male health professionals, 14 such that their results are not generalizable to the wider population. While some have used nationally representative samples, 11,15 -19 there has been no such British study to examine the extent of these relationships or whether the strength of these associations has changed over time. We address this by analysing individual-level data collected from the largest consecutive national probability surveys of sexual behaviour to be undertaken to date. We examine these unique data in terms of (i) reporting being drunk as the main reason for first having heterosexual intercourse and adverse circumstances of this first occasion; (ii) reporting usual alcohol consumption at the time of interview in excess of recommended limits and sexual risk behaviours and adverse sexual health outcomes.
Methods Population and study design
The National Surveys of Sexual Attitudes and Lifestyles (Natsal) are stratified probability sample surveys of the general population resident in Britain undertaken in 1990/ 91 and in 2000/01. Details of the methodology and question wording are published elsewhere. 20 -22 Briefly, Natsal-1 interviewed 13 765 people aged 16 -44 years, while Natsal-2 interviewed 11 161 people in this age range. Natsal-1 and Natsal-2 achieved similar response rates, 66.8% and 65.4%, respectively, which is in line with other major British surveys. 23 Respondents were interviewed at home with a questionnaire consisting of a face-to-face interview carried out by trained interviewers and a self-completion module containing the more sensitive questions, using pen-and-paper interviewing in Natsal-1 and computer-assisted self-interviewing in Natsal-2. In both surveys, respondents with no sexual experience of any kind, and those aged 16 -17 years with some heterosexual experience but no heterosexual intercourse or homosexual experience reported in screening questions, were not given the self-completion module.
In the face-to-face interview of both surveys, respondents were asked questions about alcohol consumption at (i) the time of first heterosexual intercourse (hereon referred to as 'first intercourse' for brevity) and (ii) the time of interview. The wording of the majority of questions in the two surveys was identical. 22 Alcohol misuse at first intercourse Respondents were asked their main reason for first intercourse and the response options included 'I was a bit drunk at the time'. 22 To avoid probing on non-consensual early sexual experiences, these questions were restricted to first intercourse at age 13 or older. Respondents who were married at first intercourse were not asked this question so, for the purposes of this analysis, we assume that their main reason for first intercourse was not 'I was a bit drunk at the time'.
Questions were also asked about the circumstances of first intercourse including respondents' age at the time, the degree of consensuality and autonomy characterizing the event, and contraceptive methods used (if any).
Alcohol misuse at the time of the interview Both Natsal surveys asked: 'How often have you had an alcoholic drink of any kind during the last 12 months?' Response options were: 5þ days a week, 3 -4 days a week, once/twice in the last 12 months, and not at all in the last 12 months. Respondents who reported that they had drunk alcohol in the last 12 months were then given a showcard indicating the number of units of alcohol in different drinks (a UK unit is equivalent to 10 ml pure ethanol) and asked: 'About how many drinks do you usually have on the days when you have any, apart from parties or special occasions?' Response options were: 1 -2, 3 -4, 5-6, and more than 6. Respondents' average weekly alcohol consumption was then estimated from their responses to these two questions, taking the mid-point where necessary. From this, we created a binary variable to identify respondents whose usual weekly alcohol consumption was likely to exceed the recommended limits of 14 units and 21 units for women and men, respectively, 24 who we refer to as 'heavy drinkers' hereon for brevity.
Statistical analyses
Analyses were performed using STATA-9 to account for stratification, clustering and weighting of the samples. 25 Each survey's data were weighted to correct for unequal selection probabilities and to match the corresponding age/ sex population profile. 21, 22 We use logistic regression to obtain odds ratios (OR) for reporting adverse circumstances of first intercourse, adjusting for age at first intercourse, for those who reported that their main reason for first intercourse was that they were drunk, relative to those who did not report this as their main reason. We also use ORs to quantify the relationship between being a heavy drinker and reporting sexual risk behaviours and adverse sexual health outcomes, adjusting for key sociodemographics and where appropriate, the numbers of sexual partners. In order not to 'explain away' relationships which are important to identify in terms of developing and targeting public health messages and policies, and because of the difficulty of ascertaining the causal pathway with cross-sectional survey data, we present both the crude and adjusted ORs.
To examine whether the magnitude of the 'effects' studied differs for men and women, we test for significant interactions (i.e. differences in the ORs) between gender and birth cohorts. We also test for significant interactions between surveys and excessive alcohol consumption to examine whether the magnitude of the 'effects' has changed over time.
Statistical significance was considered as P , 0.05 for all analyses.
Ethical approval
The study was approved by the University College Hospital and North Thames Multi-Centre Research Ethics Committee and all the Local Research Ethics Committees in Britain.
Results

Alcohol misuse at first intercourse
There was a significant increase in the proportion of people reporting 'I was a bit drunk at the time' as their main reason for first intercourse among those born between 1946 and 1985 ( Fig. 1 ). This increase has been of a similar magnitude for men and women (P-value for gender/birth cohort interaction: 0.740), and there has been no significant gender difference in this estimate for the birth cohorts studied. Thus, 2.5% (95% CI: 1.2 -5.2) of those born in the late 1940s reported being drunk as their main reason for first intercourse in contrast to 6.4% (95% CI: 4.7 -8.9) of those born in the early 1980s.
Women, but not men, who reported that their main reason for first intercourse was that they were drunk were more likely to report sex before age 16 in both surveys: ORs of 3.28 and 1.43 in Natsal-1 and Natsal-2, respectively ( Table 1 ). The magnitude of the 'effect' of being drunk at first intercourse on having sex before age 16 may have declined over time for women as the OR for the interaction was 0.43 and of borderline significance (P ¼ 0.077).
Women in both surveys were significantly more likely to report all of the adverse circumstances surrounding first intercourse studied, if they reported that their main reason was that they were drunk. The magnitude of these relationships did not change significantly between 1990/91 and 2000/01.
Male respondents reporting their main reason for first intercourse was that they were drunk were significantly more likely to report wishing that they had waited longer to have had sex (Natsal-2 only, AOR: 1.80); that their first partner was more willing to have sex than they were (Natsal-2 only, AOR: 1.96); and not using reliable contraception on the first occasion (Natsal-1 only, AOR: 2.83).
Alcohol misuse at the time of the interview
In Natsal-2, similar proportions of men and women reported usual alcohol consumption in excess of the recommended weekly limits: 10.6% (95% CI: 9.6 -11.7) versus 9.6% (95% CI: 8.8 -10.5), respectively (P ¼ 0.145 for gender difference). These proportions had increased significantly since 1990 when the corresponding estimates were 3.2% (95% CI: 2.8 -3.8) and 3.4% (95% CI: 3.0 -4.0), with a Interaction between survey and whether or not the main reason for first intercourse was that the respondent was 'a bit drunk at the time'. no significant gender difference in the rate of this change (P-value for gender/birth cohort interaction: 0.192).
In both surveys, the proportion of respondents reporting larger partner numbers was greater among 'heavy drinkers': AORs for men and women in Natsal-2: 2.11 and 3.55, respectively (Table 2) . A similar pattern was observed in terms of having unprotected sex with multiple partners in the past year, with this behaviour also more commonly reported by heavy drinkers: AORs of 1.81 and 2.77 for men and women in Natsal-2, respectively. There has been no significant change over time in the magnitude of these relationships for either gender.
Among both men and women, no association was observed between usual alcohol consumption in excess of recommended limits and reporting attending a STD clinic or having STI diagnosis(es) in the last 5 years (Table 3) . However, female heavy drinkers were more likely to report abortion in the last 5 years (OR: 1.41) or using emergency contraception in the last year (OR: 1.87), although not after adjustment for numbers of partners and key sociodemographic variables (AORs: 1.16 and 1.44, respectively).
A larger proportion of male heavy drinkers reported sexual function problem(s) lasting at least 1 month in the past year: 42.3% versus 33.4%; an association that remained after adjustment: AOR: 1.35. Furthermore, male heavy drinkers were more likely to report problems achieving and/or maintaining erections (OR: 1.49, 95% CI: 1.02 -2. 16 , not shown in Table 3 ), although this was of borderline significance after adjustment (AOR: 1.43, 95% CI: 0.96 -2.12, P ¼ 0.077).
Discussion Main findings of this study
The drinking behaviours we measured increased between 1990/91 and 2000/01 in the British population, with the proportion of heavy drinkers tripling over this time. Both surveys observed greater numbers of partners and some sexual risk behaviours among those drinking in excess of the recommended limits. As the magnitude of these relationships has remained the constant, this suggests that the interrelated public health issues of sexual risk-taking and heavy drinking increased in scale during the 1990s. For example, we found that those who usually drank in excess of recommended limits at the time of the interview were more likely to report unprotected sex with multiple partners and poor contraceptive choices. Female heavy drinkers were more likely to report using emergency contraception in the year prior to interview, although not after adjusting for partner numbers and sociodemographics, and no association was observed with reporting an abortion in the previous 5 years. However, non-use of reliable contraception at first intercourse was reported more often by respondents who gave being drunk as their main reason for sex.
What is already known on this topic?
As acknowledged above, many studies have demonstrated a relationship between alcohol availability and/or consumption and adverse health outcomes at the individual level.
5,6 Our analyses of British national probability survey data therefore corroborate alcohol use as an important determinant of early sexual activity. 12, 26, 27 For example, we found that females who reported being drunk at first intercourse were more likely to report first intercourse before age 16, which itself has been associated with a number of adverse sexual health outcomes. 28 -30 Our data support others' findings of an equivocal relationship between excessive alcohol use and unintended pregnancy. 31, 32 The updated National Alcohol Strategy 4 and the review of the National Strategy for Sexual Health and HIV 3 highlight similar associations, and the latter strongly advocates establishing closer links to address alcohol and sexual health through services and health promotion more broadly.
In contrast to the review by Cook and Clark, 7 we found no evidence of a link with STIs. While a study from the USA, using a similar study design to Natsal, showed an association between reporting having had a sexually transmitted disease and various measures of alcohol misuse, it had a smaller sample size. 16 Our study also looked at other sexual health outcomes and found that male heavy drinkers were more likely to report sexual function problems in the year prior to interview for Natsal-2. While we recognize that this relationship is complex, as others have, 33 -35 the attributable risk of lifestyle factors including alcohol consumption is significant. 36, 37 What this study adds This paper examines evidence for, and quantifies the relationship between, alcohol misuse and sexual risk behaviours and adverse sexual health outcomes in the British general population, using national probability survey data. Though studies using nationally representative survey data have been undertaken in other countries, 16 -19 this is the first time that this has been done with such data for Britain, and an additional strength of our study is that we have these data from two consecutive surveys conducted a decade apart. While the association between heavy drinking and Unprotected sex with 2þ partners, past year Unprotected sex with 2þ partners, past year b Interaction between survey and whether respondents' usual alcohol consumption was in excess of recommended limits.
unprotected sex with multiple partners in the past year may be familiar among young people, we found this association remained after adjusting for factors including age, indicating the generalizability of the observed relationships, and the need to address all age groups in health promotion. In theory, whether the relationship between alcohol and risky sexual behaviours is causal or non-causal, interventions that address one may have potential to impact upon the other. 8 Thus, there is the potential for services to use disclosures of risky behaviour as a possible marker for alcohol misuse (and vice versa), such that both issues can be addressed through health promotion and/or referral to other services. Other authors' findings support screening for alcohol misuse in sexual health services; 38 however, low uptake of brief alcohol interventions in sexual health clinics indicates that further work to improve acceptability may be required. 39 This paper is the first to report data on sexual health and alcohol from the same study conducted a decade apart, and our analyses demonstrate that the observed relationships have held over the 1990s. It also provides a baseline with which to compare future Natsal studies. Furthermore, our analyses go beyond variables directly linked with risks of STI and unplanned pregnancy, considering broader measures of sexual ill-health including sexual function problems and adverse experiences of first intercourse.
Limitations of this study
Our data are from cross-sectional surveys, so causality cannot be assumed. It is therefore not possible to establish the direction of the relationships observed, such as whether the increased number of partners was a cause or an effect of increased alcohol consumption, or due to common associations with another factor, such as propensity to take risks. 6 Furthermore, when considering data on alcohol consumption that do not refer to a particular occasion of sexual activity (unlike Natsal's data on first sexual intercourse or the French national sex survey that asked about the number of glasses of alcohol drunk before sex 40 ), it cannot be assumed that heavy drinkers who experience adverse outcomes or practice risky behaviours do so while drunk. 41 From our analyses alone it would be inappropriate to speculate about the mechanisms underlying the associations we observed. Further research is needed to understand these mechanisms better, such as exploring the 'clustering' of risk behaviours, and to take account of 'environmental effects' such as from family, peers and community, as well as 'situational effects', i.e. the extent to which risk activities occur in particular settings, e.g. clubs, pubs and dance venues. This understanding is vital for designing preventive interventions.
The questions on alcohol consumption were asked in the Natsal studies in a face-to-face interview, which may have exacerbated the degree of reporting bias in these data, e.g. due to social desirability bias. Despite measures to reduce this source of bias, such as using showcards so that respondents only had to report a response code rather than articulate their answer, this bias cannot be eliminated from the data. While social desirability bias could act in either direction for certain behaviours, it is likely that heavy drinking will be under-(rather than over-) reported (in common with other socially undesirable behaviours), and if so, then it is possible that the magnitude of associations observed with these variables may be stronger.
Natsal data, in common with any survey that asks about past behaviours, may also be subject to recall bias, especially when respondents were asked to think back to the first time they had sex, which may have occurred some years or decades before the interview. However, the ability to recall an event is dependent not only on the time lapsed since its occurrence but also its emotional salience, as previously discussed. 42 The finding that few adverse sexual health outcomes were significantly associated with heavy drinking may reflect the fact that some of the outcomes studied are relatively rare in the general population, despite using a time frame of the past 5 years for some. Thus, we may not have had sufficient power to detect statistically significant associations.
We have not investigated binge drinking which has been shown to have an impact on risk behaviour 43 and which has increased dramatically since the turn of the 21st century, especially among young women. 44 This information was not collected by Natsal-1 or Natsal-2, but Natsal-3, currently being conducted, will collect these data allowing us to explore this issue in the future through both quantitative and qualitative research.
Conclusion
In conclusion, these analyses of the two Natsal surveys corroborate and quantify evidence of a link between alcohol misuse and sexual risk behaviours and some adverse sexual health outcomes in a sample representative of the British general population. While there is evidence of increases in alcohol consumption 4 and some sexual risk behaviours between the two surveys, 21 we have not observed a significant change in the magnitude of this relationship. These results highlight the need for a closer synergy between alcohol misuse and sexual health services, which needs to be reflected not only in clinical settings but more broadly in health promotion campaigns and educational curricula-as the National Institute for Health and Clinical Excellence is currently debating as they prepare guidance for Personal, Social and Health Education. 
